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(54) SUBSTRATE FOR POWER MODULE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
warping and cracking of a ceramic substrate by 
absorbing the thermal deformation of the 
substrate, to reduce the size and weight of the 
substrate, and to improve the heat radiating 
property of the substrate. 

SOLUTION: Circuit boards 18 are stacked upon 
and stuck to the surface of a ceramic board 13 

formed of AI203 or AIN with plastic porous / \ \/, , /, / ' j n^ i ,. -:^ .^. ^"{ ^ --17 

metallic layers 1 7 in between. A metallic sheet I \ • / V.. - ^ ^ S A > ^ a21 ;; |^ 

1 4 is stuck to the rear surface of the substrate 

13 when necessary. It is preferable to constitute 

the metallic layers 17 of porous sintered bodies 

of Cu, Al. or Ag having porosities of 20-50%. It is 

also preferable to use an Ag-Cu-Ti brazing 

material to stick the metallic layers 17 when the 

circuit boards 1 8 are made of Cu or an Al-Si 

brazing material when the circuit boards 18 are 

made of AL The metallic layers 17 are filled up 

with silicone grease. 
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C57) [SifSj] 

5 y i^mm 1 3 fCPl^t4^?LH^)S)l 1 7 €r/M^riiIK 
S« 1 8 i)immm^^ti^o -fe^ 5 5/ i?»«CD«Di(Cti 
!£>SK:ioi;-c^)Sni«l 4AJfif«34i2.. ^Wt^Kn 
#11)11 7«»7L*2 0~5 0%©Cu. Al 3?.l*A g 
©^^7LW«E*Sf*-r-* -5 C <»: s L/ 1- ^. lsl!Sa«*^C u 
tcj: OJ^^Sn-Si BlSS4^?LS^»WA g - C u - 
T i ^^WtCctO^^^ta, |5I?§»S*iA 1 tCctO?^^ 

^ti^t-^mn^nm^mitA 1 - s i 5^ttfcj:o 

'J 3 - > y - >^ tm^^tii. 
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^5 •:.d7Sfia3){cpj^g^?LK^aci7)«:/M.riii 

Cf«*li3] |5ISSa«(i8)*5CuK:J:t3ffJfiS^*a. pJ 
^14^f LS^® (17)*J A g-Cu-Ti5'5+^(CJ:i3 lo 

3 n/ti«*3i 1 X w 2 S48©>'^• >7 - 

S14^^?L«^e(i7)*iA 1-Si651vttcj:»3»^3 

[fs^^ 5 ] aim\i^Km^mm(.x-ni)mKm 2 o - 
[ 6 ] -s]m\t^nn^mm ar>ic «; ^ - > 

Xfii, 

Cu. A lX»Ag!(p6ft5#i5«&t. *^<4«fli>'<-r 
[^?S©i¥fflftiJiW] 

[0 00 1 ] 40 

[000 2] 

[fie3fe©S?JI5] fias. C©S©/<'7-*i5^-^l'ffla« 

5 yd?aSK:Si«-r.2>«)©*i^6nri,^.5, c©s«:^ 

r> -fe^S •:»i'»SRO*I5IK»S^A l.OaBLO'CufC 50 
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<t>&fi*afctfct|-rcne>«CiWfiO. 5~2kgf/cm 

'%ua^. N,SH^ift?i 0 6 5*CK:jin5^-r«>i^t>«>^) 

DBC^ (Direct Bonding Copper . XttHz^H •» 
i'SfiiHSSateiwra^CAg -Cu -T i 6'5W©S 
*^^/ct>^^S■CCn6{C?5a0. 5~2kgf/cm' 
?r*Pi. S^*T8 0 0~9 0 0*C{caDJ»-r4l»*>«9)-5 

[0 00 3] 

im-r^ismvit. aK»«*-fe^5 ^d^sistcg^-c 

«©?*s*±iior-t?^5 -^d'S«*iss«-r€.sn*s* 
cn6©*^^rfi-r-5;fcdt)(c-fe^5 -ji^m^cDm 

S^iiJra^-ti'Si. MS©tiWltJf5«©:*cM{t*^#. 
35fcSftJ6Cifii©t9;^*>6]S!(«rt$14*i^-5|S5S,'^.*5*S, 

it:/36fe*ffltft-r * C <!: iC* ^„ 
[0004] 

©*^?g©«fiS4. 3IJi«^tc*tj£;-r €.0 1 Rzm 2 ^ffl 

1 x«0 2 tc^-r 0; ^ tc-fe 5 5 5. 1 3 i^ojsm^' 
nm^mm 1 1 */M^riHisg«« 1 3*^g!^3tifc*>© 
■r*-5o *^l^©>'<'7-*i;*-;i/ffl»«©Kifi*i* 

«, -fe^ 5 1 3«c#sif&^wx7 u -*^flj-r 

7 5 ~ 1 0 0 w m© 

Cu, A xyjtAeD^hu^^mmt. *si±«Hi''W 
[0 005] *^?B?:i?ai-rs. 

(a) -b^ 5 i'Ste 

H2^5 •>i'S«»A 1 ,0,X«A 1 NfCOcOff^RSSn 

14*sgf«3n.S. ^mmWAmZO-O. 5mm©C 
uX«A 1 IfihUi, 
[0 006] (b) U- 

^ts^w;^ ^ - \tw-i^nm. 5 ~ 1 0 0 m m©#ji*» 
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Lxmi^mmLxn^tih, c u ©pj^s^^Lw^iiJi 

i^SiSS^l 0 OttmOA l«&i¥^5^S5~l 00 m 
[0 00 7] 7K?§i4^ai>'<'f >a^tL-riiy5^jH2;Ua 

^©^fflfirju=i-Ji'-^. -fc^i^tt^ :t'J-:^tt 
^©ttSg'?'. Etti-7";l/^©x-7"^i'-?». 

[ 0 0 0 8 3 (c) simm^nm^mm 

'^m^^'Km^mm i ? «^^©7^i*fc j; d ^itsne. 

KJcOfiSJgftCC-r-S. yiC»-CC©tSfl5«^*5~l OO'C 

-CO. 2 5-4 ma^m u x±simm'p<Dammim 

^S-tt^fSS-a/cfg. 5 0~2 0 0-C-C0. 5-lB$ra 

?L®^«:%0f3£©#ffi^tf r 5 0 0 ~ 1 0 6 0 -Ct? 
0. 5~4B$HJ)n^L/r«}$U. ;^i^;l-h>lfjg^W-r 
■5m?L*9 0-9 3%. JISO. 5~5mm©ft«t^^ 
fLW^agfltfc-rS. M{cc©^?L««fefe(**J55 0. 2 
~3mmCC)E5i-r6CitCj;f3, M?L**J25~50% 
©•5J^f4#^?LM^)S)l*5f# htli,. 
[0 00 9] Cd) HlKSffi 

lHlBSS«»C u^L < »A 1 «©Vu>;eS?|^X»x 5> 

5^ > i^flnXtc J: ID PfiS 2 n S o 

Ce) Ii|gga«©H2 5 5 i'««'N©aB«« 

0. 5~2 kg f/cm'?rm. Nz^H«*-C10 6 

5~ 1 0 7 5'C{C»n?^-r-SDBCji. X«427 5 -7i'» 

'sim\±^nm^!M i ©r^ ^ ^ w-c* ^ a g - c u 
- T i -5 ^ ti(DiS=s:mMcim-c c tiht^mm 0 . 5 ~ 

2 kg f/cm'«rJniil. M^^r 8 5 0 ~ 9 0 0 'CtC 
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[0010] *fcoJ^tt^?La^)IIASC u {C ct •) ffJfiSS 
4a, -fe^ 5 -:'i'»«*5A 1 N{CJ;«5Ji^fiX2n-S*©^(C 
tt, ^«i>H27 5 -y 1 0 0 0~ 1 4 0 O'C-C^^b 

f)iA \ .o^xitAi Nicja^nm^ti^m-^iciit. 
5 i>mmtaim\i^nm±mt<DNncs'!>uvi)^A 
10 1 - s i -?.^«©?s*^l^^/ctKSi■ccn.6{c^gfao. 5 

~2 kg f /cni'%flnA. ^^ifJ-ce 6o~6 5 O'C 
Ccm-r S C <!: tC J: 0 , Bj^^t^LS^A^Hz^ 5 i' 

[ 0 0 1 1 ] (f) y -©^?a> 

€:*<a/ct^!S-C, S-lOO'CrO. 2 5-4^19^1^ 

5 o~2 0 0'c-e3 0-6 05>r^^ofeMi/-r±tBx 
20 7y-^««tt^?L«fiKJf5Wc-r-5. ^X«cc©|J?LM^ 

m*-C5 0 0-l 0 6 0'C-CO. 5-4B#HJ)n?feL/rS 

0-9 3%. m^O. 5-5mm©»«t^^?LSIgfefef* 

'smwLtt^icBM{^xp^mm^W(omi^o. 2- 

3mm{c-r-5Ci{Cj:«5> ^l&^W:^ ^ y 6^ 
^2 5-50 %©nJ^ft^?LM#fllB*5RS;}f$ 5 S 

30 M*^6->y 3->i^y-X. vy n- ;l/X»x;i< 

[0 0 12] 

». -fe^ s 1 3 <»:0B8«« 1 8 tommmmL 
ffil s^asssffii 8©^^j*ii»R-r^©-c, hz^s 

SfcpIlit43^7L»^JSBl 7{Ci^ya->d/y->^. -> 
y3->:t-l';l'X«x'J<+ ->mfli?:^«-r S C <!: J: 
40 0. oI^14^7LM^ilBl 7-C©?gie^*i|6j±-r€.© 

[0013] 

{mmm'i ;x«:*^?9©siis«^*0ffi«:s-:Jt^ri$L< 

^1 0»42^ 5 i'^^l 3©R®tc;i$ 0. 3 mm© 
Cu*^6Ad:^^g|fS«l 4*5««3n^. H2^5 -;;i'a 

m 1 3©«ffi(c«uiii±^?Lif^)iJi 1 7 ^-fw^xmm 

50 5@K»«18?:«^S. -fe^S -^i^aSlS^rAl. 
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»3*s^n-en3 0mm, 7 0mmSC>'0. 6 3 5mm 
©S:^r}i5©»SC^ccjKfiXL. ^mmm. i 4 =l:C u «: J: o 
«l. tSISiyfJ?3*s-e-n^n3 0mm. 7 0mmSO*0. 
3 m m(D^-fj^i<DmW!)^iC'B^ U A:« HSgSS 1 8 « C 
©t^-CtiKJ. SIRi>'ilS*i**Ten2 6mm, 18 mm 
RiyfO. 3mm©g:»?^©Cu©||tffi*H2-7 5 f i'*^ 
©affi{C3t5tSS-rSC 4;«CJ:0JKE£L:^c. 42e'5 -;;i' 
»«1 3©aBtC«#)lff«l 4?rDBCatCj:f5S« 
U/c. En^H27 5 i-Sffi 1 3 ©SffitC^SIIi« 1 4 

«tafctiii!Krcti«:ffifi2. Okgf/cm'*m. 

[0014] ?I^^7L«^® 1 7 ife-S^I&^W 
y-«r¥i*|3K[S4 0 Mm©Cu*&8 0 gi, 

>5^;^■fe;^a-;^Wflg-'^•'^>:5^■2. Sgi. y';-fey> 

5gt, |?ffli*14^J0. Sgi, 7K20gt*30^ra 
iliWL/c^, '^^-y^^l g^JllL/-CHfC3^«i»U 

[ 0 0 1 5 ] S t^W^ 1 3©*®tC#)l$WX^ 

•;-*^S©JIE3-c^^ijL'. c©:^-7 >;-©±ffiK3tS; 

©HSSa^l 8^ffi#3l±fco C©t^gg-C, ag4 0'C 

0^rafiB*L-c±iH;^^';-*©^+-y->*«^3 
■B-r^^as -a-zca, SS9 o -etc 4 o ^uni^^ i> 

r ±iBx 5"; - ?:^«^:*J^?LS)5S0{*cc u fc. ;;ctc c © 

»t|:-c 5 0 0 "etc 0 . 5 mf&uamLxm^Ltm. 
1 0 3 0-CK 1 i^iffl*n?»i/rfi^i.. ^^mtmi^ 

*y^-5-;t/h>;^jt^Wr€>m^9 2~9 5%, J13 3 

m m (Drnm^^'immi^mc u fc, Mtc c <D^nmmi^ 

";-A>6«7L*3 0%©Bj^tt^?L®^SJl 1 7 €: 
fiS^Lfc. */cC:©Blgittt^?LS#Ji»l 7©M?L{C^ 
JSg 1 7©fSiM*^6'>U3->i/';-X*?t«lx/c. C 
©J:^(CLr^-«*'7-*i?:x-JUfflS«l O^f^ML/fc. 
[0 0 16] <IISfieai2>HS^L>at,^*5. Bl^14^?LK 
i -S^JSI&S*;^ 5 - ^r^i^iBS 4 O m m© 

Ag«9ioogi, :^mn^9-}i^'^)iu-:^mm^^-{> 

^2. 5g<t. i/<)-b<)>5 g t. ^ma^MO. 5g 
*2 0gi*3 0^ffflili»L/dt. -^+1f>*lg 

muaLrmicsf^mmMLxmmLtc. c©^*9^w 

©J»3-eilffii/, c©;^7y-{c|5igg»tg€:m«?<ifc 
t«s-c, sgE4 o-c{c3 o^rasjf o-c±fe:^^ y-* 
©^+-9->*»^3-ttr^?ss-t*/£:f*, iaS9 0-ac4 
0^ra«^U$£«IL-c±BE;^7 'J -*Sitffit«i^?LSi!!EJi5 

lHl8gS« i i *> KS^tp-C 9 0 0 -CK 3 B$reflim U r « 
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0-9 3%, J13 1 mm©W«t*;^?L»j§£ifemcO/c. 
M«CC©^?LS«lie<*?:H2 7 5 i^aSSO'SSSaigi 
i«>{C|ISIL/TS^?LS«MStt©J13*0. 3mm{C-r-S 

c i (cj: 0 , 7 -A^h^nm 3 o %©pi 

©«SRC>*R!915:^Fffi«W3:|IJfi0!l 1 il0I«KL.-C/<>7- 
[0017] <||Jfitf!)3>ll^i^L)5:t^Ai, pJ^tt^?Lm 

10 <!: 5"; - ^^mnm 2 5 m m © 

Ali|»5 0gi. ^ie9tSta9</m©Cu)»l. 2g<!:, 
*?§14^5^Ji'-feJi'a-x«Bi>'NV>y2. 5gt. 
■b>J>5 gi. l^ffirSttSiJO. 5 gi, 7K2 Ogi*3 

o^m«iWb/c«. gas^jDU-rigKs^m 

©>^ ^ U -tC|51KS«?:SB«S -B-fcl^SI-e, Sa4 0 'C 

k:3 o»ra^L-c±ia;^7y-cf©'v+i>->*»^3 
20 ■a-r^iss-a'/cf^. s®9 o'cic4o^ra«s}#i>|g:«iL 
r ±ib;^ ^ y - =s:mm.^Jinmm»iic otc, ^xtc c © 

sitit?6 0 o-ctc 1 ^pfljnii^L-c^L-, ^^imwmii- 

?:;:^^r;l/h>«jS*Wrsm*9 3~9 6%, 1 

mm©ilSl:^^?LW^*SftK L- fc. M(C C (D^l\MmM 

Mii^*S<*©J*S40. 3mmtc-r€>Ci{c4:9, 
^W;^^ y-*>6.»7L*3 0%©Bl^14^5.?L»^il®=& 
f[Sf5 L/c„ C © pI^tt^?LM^)M)l©MWRJ>*fi)tff5:^a 
30 JilJ1-»||)5iWl <fc|5)1itcL-C-'N*'7-*i;jL-;I/fflS®;Sr 

[0 0 18] <SI;^{?t|4>S^nL/)&l,>A5, c©Mr«, 
Hi^SS^rA 1 (cj; OUttW 1 ©lilK««<!:lBl0la]Atc 
fl^tSL/^tci^^c^r, llifiC^3iP«(cu-r>'<'7-* 

<mwmb>m2iC7jk-rj:^ic. c©«ai-c«, •fe7 5s» 

i'»Sl 3©«ffi{C#)l»ffi*S«L>SC»Ci?:^C^ 
r. Jl«fet«1 1 iig«Kur-'f •7-*i?:x-;ufflS«4 o 

ii'^fS.Ltc, En%, -fe^S vi>mWL \ 3©aM(c©^^ 

40 I -cuiH^ fcm&mm. 1 4 *i pjgitt^yLw^isii 1 
7*/M,rS;t3n4, 

[0019] <*5fet^6~8>07nL/^tC»*s, HJSt^e 
~8-C«. -fe^ 5 7 i'«S©SffiK:#il»««:«aL.«C 
tiCi%l*t»T. j|*S«»|2~4i*ll^*al^«{CUrA 

<IIJiM9 >0^nb^ct,i7!>5, ||)5Sfil9-Cf3:, =. y f 

m^<Dmm«.mmm 1 «bi^jfjigiA©A 1 icj: ^^mmm 

*A I -S i 5^*tKj:i5^L/cC<!:*^t»T. HSfi 

4 <t |Hl «| L T ^• -7 - ^ - Jl/fla S« * f^fiR U o 
50 <j|)Sfit^l 0~1 8>a^L/^£t,>*i. Hiatal 0~1 8 
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[0 02 0] <tm.mi>mml>tjH.^i)K oJM4^7LM in£<«ffiK:DBCffi{CcfcO088««?:«^«-r^. ±iB 

-^ri?a -;l/fflS««H2 7 5 ^»«©T®Ra>'±ffitC [0 02 1 } 
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©C u . A 1 X« A g <D0'jmimi^-ClS!> *) . C ©oJM 
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